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Single Correct Answer Type

Area enclosed between the curves |y| = 1 —x%? and x? + y? = 1is

3mr—8 . m—8 _ 2m — 8 . d) None of these
a) 7 sS4 units b) 754 units c) 7 sq units
The area enclosed by the curve xy? = a?(a — x) and (a — x)y? = a®x is
a) (m — 2)a? sq. units b) (4 — m)a? sq. units ¢) ma?/3 sq. units d) None of these
The area of the region enclosed between the curves x = y?2 — 1and x = |y|{/1 — y2is
a) 1 sq. units b) 4/3 sq. units c) 2/3 sq. units d) 2 sq. units

42

Area enclosed by the curve y = (x) defined parametrically as x = %,y = 1122 is equal to
a) 7 sq. units b) /2 sq. units ) %ﬂ SQ. units d) 3771 Sg. units
Area bounded by the curve xy? = a?(a — x) and the y- axis is
a) ma?/2 sq. units b) ma? sq. units c) 3ma? sq. units d) None of these
Area bounded by the curves y = log, x and y = (log, x)? is
a) e — 2 sq. units b) 3 — e sq. units ) e sqg. units d) e — 1 sq. units

The area of the loop of the curve, ay? = x?(a — x) is

2 2
a) 4a®sq. units b) 8115 sq. units 9 ”’T“ $q. units d) None of these

The area bounded by the two branches of curve (y — x)? = x3 and the straight linex = 1 s

a) 1/5 sq. units b) 3/5 sq. units c) 4/5 sq. units d) 8/4 sq. units

The area o the region enclosed by the curves y = xlogx and y = 2x — 2x?2is

a) z Sq. units b) 1sq. units c) isq. units d) None of these
12 2 12

If f(x) =sinx,Vx€ [0,%],f(x) +f(r—x)=2,Vx€ (g,n] and f(x) = f(2m — x),Vx € (m, 2m), then the
area enclosed by y = f(x) and the x-axis is

a) 1 sq. units b) 27 sq. units ) 2 sq. units d) 4 sq. units

The area of the region whose boundaries are defined by the curve y = 2 cos x, y = 3 tanx and the y-axis is

a)1+3In (%) Sq. units b) 1+ % In 3—3 In 2 sq. units

a1l +§In 3 —In 2 sq. units d) In 3 —In 2 sq. units

The area bounded by the curve y? = 1 — x and lines y = lj:—l, x=—-landx = %is

a) % - 1?1 Sq. units b) 3v2 — % SQ. units ) % - % SQ. units d) None of these

Let f(x) =minimum (x + 1,v1 — x) for all x < 1. Then the area bounded by y = f(x) and the x-axis is
7 ) 1 ) 11 _ 7 .

a) 3 Sg. units b) i Sg. units ) 3 Sg. units d) 3 Sg. units

The area inside the parabola 5x? —y = 0 but outside the parabola2x? —y +9 = 0 is

a) 12v/3 sq. units b) 6v/3 sq. units ¢) 8v3 sq. units d) 4v/3 sq. units

The area of the region of the plane bounded by max (|x|, |y]|) < 1and xy < %is

a) 1/2 + In 2 sq. units b) 3+ In 2 sqg. units c) 31/4 sq. units d) 142 In 2 sq. units

2
The area of the closed figure bounded by y = x? — 2x + 2 and the tangents to itat (1, 1/2) and (4, 2) is
a) 9/8 sq. units b) 3/8 sq. units c) 3/2 sq. units d) 9/4 sq. units
The value of the parameter a such that the area bounded by y = a?x? + ax + 1, coordinate axes and the
line x = 1 attains its least value, is equal to

a) — % SQ. units b) — % sQ. units c) — % SQ. units d) —1 sq. units

The area bounded by the curves y = sin™! | sinx | and y = (sin™!|sin x|)?, where 0 < x < 2m, is
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20.
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24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

2 3 .
a) 1 + = sq. units b) 2 + = sq. units c) 2 sq. units d) None of these
3 4 6 8

The area bounded by the curve a?y = x?(x + a) and the x-axis is

a) a?/3 sq. units b) a?/4 sq. units c) a?/43 sq. units d) a?/12 sq. units
Area bounded by y = m and x-axis is
a) 21 sq. units b) g sq. units ¢) 2 sq. units d) 7 sq. units

The area bounded by the loop of the curve 4y? = x?(4 — x?) is

a) 7/3 sq. units b) 8/3 sq. units c) 11/3 sq. units d) 16/3 sq. units

The area of the region bounded by x2 + y2 —2x —3 =0andy = |x| + 1is

a) % — 1sqg. units b) 27 sq. units c) 4 sq. units d) /2 sq. units

The area enclosed between the curves y = log,(x + e),x = log, (%) and the x —axis is

a) 2 sq. units b) 1 sq. units ) 4 sq. units d) None of these

The area of the region bounded by x =0,y =0,x =2,y =2,y <e*andy =Inx s

a) 6 — 4 In 2 sq. units b) 4 In 2 — 2 sq. units c) 21In 2 — 4 sq. units d) 6 — 2 In 2 sqg. units
Consider two curve C;: y? = [\/;]x and C,: x?> = 4[/x]y, where [.] denotes the greatest integer function.
Then the area of region enclosed by these two curves within the square formed by the linesx =1,y =
L,x=4,y=4is

a) 8/3 sq. units b) 10/3 sq. units c) 11/3 sq. units d) 11/4 sq. units
2

The area of the region in 1st quadrant bounded by the y-axis, y = %,y =1++xandy= N is
a) 2/3 sq. units b) 8/3 sq. units c) 11/3 sq. units d) 13/6 sq. units
The area of the region containing the points (x, y) satisfying 4 < x2 + y? < 2(|x| + |y|) is
a) 8 sqg. units b) 2 sq. units ) 4m sq. units d) 2@ sq. units
The area bounded by the curves
y=x-1%y=(x+1%andy =%is
) ! it b) 2 it ) ! i d) ! it
a) = - c) - -
3 Squni 3 Squni 254 unit zsquni
The area bounded by y = sec™! x,y = cosec™'x and linex — 1 =0 is
s
a) 10g(3 + Zx/f) - % Sq. units b) 5~ log(3 + 2v/2) sq. units
c) m —log, 3 sq.units d) None of these

The area bounded by the curve f(x) = x + sin x and its inverse function between the ordinates x = 0 and
X =2mis

a) 4w sq. units b) 87 sqg. units c) 4 sq. units d) 8 sg. units

The area enclosed by the curve y = V4 — x2,y > /2 sin (%) and the x-axis is divided by the y-axis in the

ratio
2 _ 2 _ 2 _ 2
2) T 8 b) T 4 J T 4 d) 2m
w2+ 8 w2+ 4 T —4 2n? +m? -8
The area between the curve y = 2x* — x?, the x-axis and the ordinates of the two minima of the curve is
a) 11/60 sq. units b) 7/120 sq. units c) 1/30 sq. units d) 7/90 sq. units

The area bounded by the x-axis, the curve y = f(x) and the lines x = 1,x = b is equal to VbZ + 1 — V2 for
all b > 1, then f(x) is
X

a)vx —1 b)Vx +1 c) Jx2+1 d)m

The area of the region between the curves

_ 1+ sinx dv = 1 —sinx
y= CcoS X andy = cos x

Bounded by the line x = 0 and x = E
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35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

v2-1 t Vv2-1 4t
a) f dt b) f dt
0 (1 +t2)V1 —t2 0 (1+t>)V1 —t2

) J dt d) f dt
0 (1+t?)V1 —t? 0 1+ t?)V1 —t?
Let f(x) be a non-negative continuous function such that the area bounded by the curve y = f(x), x-axis
and the ordinates x = %and x=pF> %is Bsinf + %cos B +2B. Then f’ (%) is
I

a)(g—\/i—1) b)(%+\/§—1) ) -3 d)(1—%—x/§)

The area of the figure bounded by the parabola (y — 2)? = x — 1, the tangent to it at the point with the
ordinate x = 3 and the x-axis is
a) 7 sq. units b) 6 sg. units c) 9 sqg. units d) None of these

The area boundedbyy =3 — |3 —x|andy = Py is

a) 12—5 — 6In 2 sq. units b) 12—3 — 3 In 2 sq. units ) ? —6 In 2 sq. units d) None of these

—x%+42, x<1
2x—1, x>1
a) 16/3 sq. units b) 10/3 sq. units c) 13/3 sq. units d) 7/3 sq. units

The area of the closed figure bounded by x = —1,y = 0, y = x? + x + 1 and the tangent to the curve
y=x%+x+1atA(1,3)is

a) 4/3 sq. units b) 7/3 sq. units c) 7/6 sq. units d) None of these
The area enclosed between the curves y = ax? and x = ay?(a > 0) is 1 sq unit. Then value of a is

The area of the closed figure bounded by x = —1,x = 2andy = { and the abscissa axis is

a) L b) 1 1 d) 1
3 2 3
The area bounded by the curve y = f(x), the x-axis and the ordinates x = 1 and x = bis (b — 1) sin(3b +
4). Then f(x)is
a) (x — 1) cos(3x + 4) b) sin(3x + 4)
c) sin(3x +4) + 3(x — 1) cos(3x + 4) d) None of these

The area bounded by the curves y = xe*,y = xe ™ and the line x = 1is
2 . 2 : 1 . 1 .
a) 7 sq. units b) 1 —=sq. units ¢) 7 sq. units d) 1 —-sq. units
The area bounded by the curves y = vx, 2y + 3 = x and x-axis in the first quadrant is
a)9 b) 27/4 c) 36 d) 18
Let f(x) = x® + 3x + 2 and g(x) is the inverse of it. Then the area bounded by g(x), the x-axis and the
ordinateatx = —2and x = 6 is
a) 1/4 sqg. units b) 4/3 sq. units c) 5/4 sq. units d) 7/3 sq. units
The area enclosed between the curve y?(2a — x) = x3 and the line x = 2 above the x-axis is

2
a) ma? sq. units b) MTa sq. units ¢) 2ma? sq. units d) 3ma? sq. units

Multiple Correct Answers Type

Area bounded by the curvey = In,x,y = 0and x = 3 is

a) (In9 — 2) sq unit b) (In 27 — 2) sq unit c) In (2—;) sq unit d) (greater than 3) sq unit
For which of the following values of m is the area of the regions bounded by the curve y = x — x? and the
line y = mx equal to 9/27

a) —4 b) —2 c) 2 d) 4
Let A(k) be the area bounded by the curves y = x?2 —3and y = kx + 2
) The range of A(k) is [12°, o)

b) The range of A(k) is [20\6, oo)

3
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49.

50.

51.

52.

53.

54.

c) If function k — A(k) is defined for k € [—2, ), then A(k) is many-one function
d) The value of k for which area is minimum is 1
The value (s) of ‘a’ for which the area of the triangle included between the axes and any tangent to the

curve x%y = A% is constant is/are
1 1
a) —— b) —1 c) =
) -3 ) )5

The parabolas y? = 4x and x? = 4y divide the square region bounded by the lines x = 4,y = 4 and the co-
ordinate axes. If S1, S,, S3 are the areas of these parts numbered from top to bottom, respectively, then

d)1

a) 51:52 =1:1 b)Sz:Sg =1:2 C) 51:53 =1:1 d)Sl:(Sl-l_SZ) =1:2
The area enclosed by the curves x = asin®t and y = a cos3 t is equal to

/2 /2
a) 12a? f cos*tsin?t dt b) 12a j cos?tsin*t dt

0 0

a a
)2 J(aZ/S _ x2/3)3/2 dx d) 4.[((12/3 —x2/3)3/2 dx
“a 0

If the curve y = ax'/? + bx passes through the point (1, 2) and lies above the x-axis for 0 < x < 9 and the

area enclosed by the curve, the x-axis and the line x = 4 is 8 sq. units. Then

aJa=1 b)b=1 cJa=3 db=-1
Which of the following have the same bounded area

a) f(x) = sinx, g(x) = sin® x, where 0 < x < 10m

b) f(x) = sinx, g(x) = |sin x|, where 0 < x < 207

c) f(x) = |sinx|,g(x) = sin® x,where 0 < x < 107

d) f(x) = sinx, g(x) = sin* x, where 0 < x < 107

If A; is the area bounded by |x — a;| + |y| = b;,i € N, where a;;, = a; + %bi and b; 1 = %, a, =0,b =
32, then
C 8 c 4
a) A; = 128 b) A; = 256 ¢) lim ZAi ==(32)* d) lim ZAi =5 (16)°
n—-oo n—-oo
i=1 i=1

Assertion - Reasoning Type

This section contain(s) 0 questions numbered 55 to 54. Each question contains STATEMENT 1(Assertion) and
STATEMENT 2(Reason). Each question has the 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.

55

56

a) Statement 1 is True, Statement 2 is True; Statement 2 is correct explanation for Statement 1
b) Statement 1 is True, Statement 2 is True; Statement 2 is not correct explanation for Statement 1
c) Statement 1 is True, Statement 2 is False

d) Statement 1 is False, Statement 2 is True

Statement 1: | et f be a real values function satisfying f ( ) = f(x) — f(¥) and lim,._, JU+Y) _ 3 Then,

X
y x
the area bounded by the curve y = f(x), the y-axis and the line y = 3 is 3e sq unit
Statement 2: The function f(x) is concave down

Statement 1: The area bounded by the curves y = x? + 2x — 3 and the line y = Ax + 1 is least, if 1 = 2
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57

58

59

60

61

62

63

64

65

Statement 2:

The area bounded by the curve y = x? + 2x —3and y = Ax + 1is {(A — 2)? + 16)3/?} sq
unit

f (x) is a polynomial of degree 3 passing through origin having local extrema at x = +2

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Ratio of areas in which f(x) cuts the circle x? + y? = 36 is 1:1

Both y = f(x) and the circle are symmetric about origin

. T
Area enclosed by the curve y = e*’ between the lines x = a,x = b and x-axis is fa e*’ dx

3, . . .
e* isan mncreasing function

Consider two regions
R;: Point P is nearer to (1, 0) than to x = —1
R,: Point P is nearer to (0, 0) than to (8, 0)

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

Statement 1:

Statement 2:

. . 128 .
Area of the region common to R, and R, is = S9. units

Areabounded by x = 4,/yandy = 4 is 33—2 SQ. units

If f(x) = (x —1)(x — 2)(x — 3), then area enclosed by |f (x)| between the lines
x = 2.2,x = 2.8 and x-axis is equal to fzz"zs(x —1D(x—2)(x—3)dx
x—1Dx-2)(x—3)<0,VxE€|[2228]

The area enclosed between the parabolas y2 — 2y + 4x +5=0andx?+2x —y+2 =0
is same as that of bounded by curves y? = —4x and x2 = y
Shifting of origin to point (h, k) does not change the bounded area

The area bounded by the curves y = x? —3andy = kx + 2 isleastifk = 0

The area bounded by the curves y = x2 —3andy = —kx + 2is Vk? + 20

Area enclosed by the curve |x| + |y| = 2 is 8 unit

|x| + |y| = 2 represents on square of side length V8 unit

The area of the function y = sin? x from 0 to = will be more than that of curve y = sin x
fromOtorm
t?<tif0<t<1

The area bounded by parabolay = x? — 4x + 3 and y = 0 is 4/3 sq. units

The area bounded by curve y = f(x) = 0 and y = 0 between ordinates x = aand x = b
(where b > a) is fff(x)dx
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66
Statement 1: Areabounded by y = e*,y = 0 and x = 0 is 1 sq. units

Statement 2: Area bounded by y =log, x,x = 0 and y = 0 is 1 sq. units

67
Statement 1: Area bounded by 2 > max. {|x — y|, |x + y|} is 8 sq. units
Statement 2: Area of the square of side length 4 is 16 sq. units
68
Statement 1: The area of the ellipse 2x? + 3y? = 6 will be more than the area bounded by
2lx| + 3|yl <6
Statement 2: The length of major axis of the ellipse 2x? + 3y? = 6 is less than the distance between
the points of 2|x| + 3|y| < 6 on x-axis
69

Statement 1: The area of the region bounded by the curve 2y = log, x,y = e?* and the pair of lines
(x+y—1) % (x+y—3) =0is 2k sq. units

Statement 2: The area of the region bounded by the curves y = e?*,y = x and the pair of lines
x2+y2+ 2xy — 4x — 4y + 3 = 0 is k units

Matrix-Match Type

This section contain(s) 0 question(s). Each question contains Statements given in 2 columns which have to be
matched. Statements (A, B, C, D) in columns I have to be matched with Statements (p, q, 1, s) in columns II.

70.
Column-I Column- II
(A) Areaenclosed by [x]? = [y]?for1 <x < 4 (p) 8sq. units
(B) Areaenclosed by [|x|] + [|yl]] =2 (@) 65sq. units
(C) Areaenclosed by [|x[][|y]] = 2 (r) 4 sq.units
(D) Area enclosed by% =2,-5<x<5 (s) 12sq.units
CODES:
A B C D
a) p q S r
b) q s p p
c) S p r q
d) p r q S
71.
Column-I Column- II
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72.

(&)

(B)
©

D)

Area enclosed by y = [x] and y = {x} where
[] and {-} represent greatest integer and
fractional part functions, respectively
The area bounded by the curves y? = x3 and
lyl =2x
The smaller area included between the curves
Vx+/lyl=1and x| + |y| = 1

2
Area bounded by the curves y = [% + 2]

(where [.] denotes the greatest integer
function), y = x — 1 and x = 0 above the x-
axis

CODES:
A B C D
a) r s q p
b) p q r s
c) q p s r
d) s r p q
Column-I
(A) The area bounded by the curve y = x|x|, x-

(B)

©

axis and the ordinates x = 1,x = —1

The area of the region lying between the lines
x—y+2=0,x=0andthecurvex = \/;
The area enclosed between the curves y? = x
and y = |x|

(p)

(@
(1)

(s)

(p)
(@

(r)

(D) The area bounded by parabola y? = x, straight (s)
line y = 4 and y-axis
CODES:
A B C D
a) r p s q
b) p S q r
c) q r p s
d) s q r p

32/5 sq. units

1 sq. units

4 sqg. units

2/3 sq. units

Column- II

10/3 sq. units

64/3 sq. units

2/3 sq. units

1/6 sq. units

Linked Comprehension Type

This section contain(s) 13 paragraph(s) and based upon each paragraph, multiple choice questions have to be
answered. Each question has atleast 4 choices (a), (b), (c) and (d) out of which ONLY ONE is correct.
Paragraph for Question Nos. 73 to -73

Let f(x) = x? — 3x + 2 be a function, Vx € R
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On the basis of above information, answer the following questions

73. The area bounded by f(x), the x-axis and y-axis is

, . 3 . .
a) § sq unit b) 2 sq unit c) S Sq unit d) 2 sq unit

Paragraph for Question Nos. 74 to - 74

Let there are two functions defined by f(x) = min(|x/|, |x — 1], |x + 1]) and g(x) = min{e*, e™*}. Now, the roots
of he equatione™ —x =0isa,Va €R
On the basis of above information, answer the following questions :

74. The area bounded by f(x) in [—1,1] and x-axis is

a) § $q unit b) % $q unit c) % sq unit d) % sq unit

Paragraph for Question Nos. 75 to - 75

Let A, be the area of the region bounded between the curves y? = (e *")x (where k > 0,7 € N) and the line
y = mx (where m # 0), k and m are some constants

75. A4,A,, As, ...are in G.P. with common ratio
a) ek b) e 2k c) ek d) None of these

Paragraph for Question Nos. 76 to - 76

If y = f(x) is a monotonic function in (a, b), then the area bounded by the ordinates at
a+b

x=a,x=>b,y=f(x)andy = f(c) (where c € (a, b)) is minimum when ¢ = -

Proof: 4 = [*(f(c) = f(x)) dx + [} (f(x) = F(©))dx
c b
=quo—@—f(ﬂwﬁM+f(ﬂwwx—ﬂow—@

b c
=>A=[2c—(a+b)]f(c) + f (f(x))dx —f (f(x))dx

y
1#
f(D) Frmm=mmmmmmm e
(0.5() : , {y=1(c)
f(a) f------- | i 5
X @ X=a ('3 ; b "X
y’
Differentiating w.r.t. c,
dA
20 = [Ze = (a+D)If'(e) +2f () + 0 = f(c) = (f(c) - 0)
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For maximum and minima Z—‘: =0
= f'(c)[2c—(a+b)] =0 (as f'(c) #0)

a+b
Hencec = -
a+b dA a+b dA
Alsoforc < —,— < 0andforc >—,—>0
2 ‘dc 2 “dc
a+b

Hence A is minimum when ¢ = -

3
76 If the area bounded by f(x) = x? — x? + a and the straight lines x = 0,x = 2 and the x-axis is minimum,

then the value of a is
a)1/3 b) 2 a1 d) 2/3

Paragraph for Question Nos. 77 to - 77

Consider the areas Sy, S1, S, ... bounded by the x-axis and half-waves of the curve y = e ™* sin x, where x = 0

77. The value of Sy is

1 1 1 1
a) 5 (1 + e™) sq. units b) 5 (1+ e ™) sq.units ) 5 (1—e"™)sq.units d) > (e™ — 1) sq. units

Paragraph for Question Nos. 78 to - 78

Two curves C; = [f(Y)]?2 + [f(x)]Y3 = 0and C, = [f(¥)]?/3 + [f (x)]?/3 = 12, satisfying the relation
f=nfG+y) = (x+)flx—y) = 4xy(x* —y?)

78. The area bounded by C; and C; is
a) 2 — v/3 sq. units b) 27 + /3 sq. units ¢) m + /6 sq. units d) 2v/3 —  sq. units

Paragraph for Question Nos. 79 to - 79

Consider the two curves C1:y = 1+ cosxand C:y = 1 + cos(x — a) fora = (0, g), where x € [0, ]. Also the

area of the figure bounded by the curves C;, C, and x = 0 is same as that of the figure bounded of C,,y = 1 and
X=T

79. The value of a is

T T
a) Z b) § C)

ol

d)

|

Paragraph for Question Nos. 80 to - 80

Consider the function defined implicitly by the equation y? — 2 yeSin™'* 4 x2 — 1 + [x] + 250" * = 0 (where
[x] denotes the greatest integer function)

80. The area of the region bounded by the curve and the line x = —1is

a) T + 1 sq. units b) m — 1 sq. units ) g + 1 sq. units d) g — 1sqg. units
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Paragraph for Question Nos. 81 to - 81

Computing area with parametrically represented boundaries:
If the boundary of a figure is represented by parametric equation, i.e., x = x(t),y = y(t), then the area of the
figure is evaluated by one of the three formulas

S =

B B
—f y(©)x'(t)dt, S =f x(t)y'(t)dt,

1

B
S = > f (xy' — yx") dt,

a

Where a and £ are the values of the parameter t corresponding respectively to the beginning and the end of the
traversal of the curve corresponding to increasing t

81.

82.

83.

84.
85.

86.

87.

88.
89.
90.

91.

92.

93.
94,
95.

The area of the region bounded by an arc of cycloid x = a(t —sint),y = a(1 — cos t) and the x-axis is
a) 6ma? sq. units b) 3mwa? sq. units c) 4ma? sq. units d) None of these

Integer Answer Type

If‘a’(a > 0) is the value of parameter for each of which the area of the figure bounded by the straight line,

2 2 2
a“—ax x“+2ax+3a“ .
= and the parabolay = ———————i
Y= Trat p y p

If S is the sum of possible values of ¢ for which the area of the figure bounded by the curves y = sin 2x, the
straight lines x = /6, x = c and the abscissa axis is equal to 1/2, then the value of /S is
The area enclosed by the curve C: y = xV9 — x? (x = 0) and the x-axis is

If the area enclosed by the curve y = vx and x = —,/y, the circle x? + y? = 2 above the x-axis, is A then

s the greatest, then the value of a* is

the value of%A is

If the area bounded by the curve y = x2 + 1 and the tangents to it drawn from the origin is 4, then the
value of 34 is
Let S be the area bounded by the curve y = sinx (0 < x < m) and the x-axis and T be the area bounded by

the curves y = sinx (0 <x< g) ,Y = acosx (0 <x< %) and the x-axis (where a € R*)

The value of (3a) such that S: T = 1: % is

Area bounded by the relation [2x] + [y] = 5,x,y > 0, is (where [-] represents greatest integer function)
If the area bounded by the curve f(x) = x'/3 (x — 1) and x-axis is 4, then the value of 284 is

If S is the sum of cubes of possible value of ‘c’ for which the area of the figure bounded by the curve

y = 8x? — x5, then straight lines x = 1 and x = ¢ and the abscissa axis is equal to 16/3, then the value of
[S], where [-] denotes the greatest integer function, is

Let C be a curve passing through M(2, 2) such that the slope of the tangent at any point to the curve is

reciprocal of the ordinate of the point. If the area bounded by curve C and line x = 2 is A4, then the value of

3A .
— 1S
2

Consider two curve C;:y = %and C5:y = In x on the xy plane. Let D; denotes the region surrounded by

Cy, C; and the line x = 1 and D, denotes the region surrounded by C;, C; and the line x = a.If D; = D,,
then the sum of logarithm of possible values of a is

If the area of the region {(x,¥):0 <y <x?2+ 1,0 <y <x+ 1,0 < x < 2} is 4, then the value of 34 — 17 is
The area bounded by the curves y = x(x — 3)? and y = x is (in sq. units):

The area enclosed by f(x) = 12 + ax + —x? coordinates axes and the ordinates at x = 3(f(3) > 0) is 45
square units. If m and n are the x-axis intercepts of the graph of y = f(x) then the value of (m +n + a) is
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96. The value ‘@’ (a > 0) for which the area bounded by the curves y = g + % y=0,x =aandx = 2a has

the least value is
97. If A is the area bounded by the curves y = V1 — x2 and y = x3 — x, then the value of m/A
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8.APPLICATION OF INTEGRALS

: ANSWERKEY :

1) a 2) a 3) d 4) al9) a,c 1) b 2) c 3) a
5) b 6) b 7) b 8) c 4) b
9) a 10) b 11) b 12) a|5) d 6) d 7) a 8) c
13) d 14) a 15) b 16) a|9) a 10) d 11) b 12) a
17) ¢ 18) d 19) d 200 di13) b 14) d 15) a 1) b
21) d 22) a 23) a 24) a 2) C 3) a 1) d
25) ¢ 26) ¢ 27) a 28) a 2) d 3) b 4) d
29) a 30) d 31) d 32) b|5) a 6) b 7) c 8) a
33) d 34) b 35) ¢ 36) ¢|9) b 1) 3 2) 6 3) 9
37) ¢ 38) a 39) ¢ 40) a 4) 8
41) ¢ 42) a 43) a 44) ¢ |5) 2 6) 4 7) 3 8) 9
45) b 1) b,c,d 2) b,d 3) 9) 2 10) 8 11) 1 12) 6
b,c 4) b,d 13) 8 14) 8 15) 1 16) 2
5) acd 6) acd 7) c,d 8)
a,c,d
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8.APPLICATION OF INTEGRALS

: HINTS AND SOLUTIONS :

(@

The dotted area is

1 3\ 1 2
A=j(1—x2)dx=<x——> =1—=-==
0 0

3 3 3
Hence, area bounded by circle x? + y2 = 1 and
lyl=1-x?
= lined area

= Area of circle - area bounded by |y| = 1 — x?
2 3r—8
=m—4. (—) = Sq. units

3 3
(a)
The two curves are

3
xyz=a2(a—x)=>x=#y2 (D

and (a — x)y? = a’x
2 2 3 3 3
=X = ag-jliy2 - aya-zl-jyza -a- a:l—y2 ©)
Curve (1) is symmetrical about x-axis, and have
y-axis as the asymptote
Curve (2) is symmetrical about x-axis, tangent at
origin as y-axis and the asymptote x = a
The two curves intersect at the point P(a/2, a)

and Q(a/2,—a)

xX=a
P 3
2 a
ay > X=
X = — 2 2
az+y2 i a‘+y
X > X
0 \
_ (a, 0)
Q
Yy’ x=al2

Required area

a3

=2 foa [—a +
y-axis)

=2 [—ay + 2a? tan_lg]:

=2 [—az + 2a? %]

= (m — 2)a? sq. units

(d)

a
2 2+ 2
az+y az+y

] dy (integrating along

2

y
A
1
x=lylJ1-y?
> & > X
-1 o 1
-
x=y?-1
¥
1
a=2[ [WT=2- 07 - D]ay
0

= 2 sq. units

(@)

Clearly t can be any real number

tan2
Lett =tanf = x = ~ tanzg
1+tan“ 6

= x = cos 26, and

2tan@ in 26

= ———— =s5in
Y = 1+tan?@
>x2+y2=1
Thus, required area = 7 sq. units
(b)
xy? = a?(a —x)
a3

SxX=—

yZ + aZ

The given curve is symmetrical about x-axis, and

meets it at (a, 0)

The line x = 0, i.e., y-axis is an asymptote

(tangent at infinitly)
Area= [

[00)

= 2a31 [tan"‘X]00 = 2a?
a aly

o a3
0 Xdy:2f0 3mdx

T P .
E = ma“ sq.units
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0] A(a, 0)

-8
y,

(b)

Given curves are y = log, x and y = (log, x)?
Solving log, x = (log, x)? = log,x =0, 1 = x =
landx =e

Also,for1 <x <e,0<log,x <1=log,x >
(log x)?

For x > e,log, x < (log, x)?

y = (log, x)?2 > 0forallx > 0

and when x - 0, (log, x)? - o

From these information, we can plot the graph of
the functions

y = (logex)?

y = logex

Then the required area = fle(logx — (log, x)®)dx

e e
= f log xdx —f (log, x)%dx
1 1

= [xlog, x — x]§ — [x(log, x)*]§
€2log, x
+f Be xdx
1

x
=1—-e+2[xlog, x — x]{ = 3 — e sq. units

(b)

a—x
ay?=x*(a—x)>y=+x

a

. a—x
Curve tracing: y = x -

We must havex < a
For0<x<a,y>0andforx <0,y <0
Alsoy=0 =>x=0,a

Curve is symmetrical about x-axis

When x - —00,y - —o0

Also, it can be verified that y has only one point of

maximafor0 <x < a
y

o) (a, 0)

(0, 0)
y

’

Area = Zfoax ?dx

a—Xx

X _ 2 2
=t=sl—-—-=t*=>x=a(l—-1t%)
a a

0
> A= zf a(l —t?) t(—2at)dt
1

1
= 4q? f (t? —tY)dt

0

t3 5]
_ 4a? [— L

3 5 o

1 1 8a?
= 4q? 3 E] BT units
()

(y —x)? = x3, wherex > 0= y — x = +x3/2

sy=x+x3% (1)

y =x—x3/? 2)

Function (1) is an increasing function

Function (2) meets x-axis, when x — x3/2 = 0 or
x=01

Also, for 0 < x < 1,x — x3/2 > 0 and for
x>1,x—x32<0

When x — 0, x — x3/2 5 —o0

From these information, we can plot the graph as
below:
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y

}
31

ST y:x+x312
Fed
L y=x—x32
X/ + }
- O 1IN\ 2 .

14

y/

Required area

1 1
=f [(x +x3/2) = (x = x%/2)] dx = 2f x3/2dx
0 0

520 4
~2[572], =3
0

9 (a)

Curve tracing: y = x log, x

Clearly,x > 0

For0 < x < 1,xlog, x <0, and forx >
1,xlog, x>0

Alsoxlog,x =0 =2>x=1

sq. units

Further,%=0 =>1+log,.x=0=>x=1/e,

which is a point of minima

Yy
A
y=xlog x
1_ /
4
/
/
/
/
/
/
7
7/
X' —t 2 > X
7
-1 o) \\\ < 1 2
y=2x-x2
14
y/

Required area

1
f (2x — 2x%)dx —f xlogx dx

2x3]"
[x ——] [—logx——

=(1-3)- [O‘Z‘EI‘WZW]—% 3=
10 (b)
f(x) =sinx

fO)+fmr—x) =2

11

fx)=2—f(m—x)=2—-sin(m—x)=2—
sin x, where x € (gn]
f(x) = f@2m—x) =2 —sin(2r — x) , where
e (]
f(x) = f(2m — x) = —sinx, where x € (37”,271]
( sinx,x € [O,g]

. T
2—sinx,x € (E,n]
fx) =A

317]
"2

2+ sinx,x € (n

] 3
—sinx,x € (7,2711

y=2-sinx y =2+sinx

\

>
Q
O

-14{ y=sinx y=-sinx

’

y
Area = [ /2 smxsmdx+fn/2

3m/2 .
S22 + sinx)dx + f3n/2

— sinx)dx +
(—sinx) dx

s s
= 1+2><——1+2.E—1+1 = 27 sq. units

2
(b)
Solving 2 cos x = 3 tan x, we get

. . ) 1 T
2—251n2x=351nx:>smx=§=>x=g
LY

.1
1.__
S 9
—772 76 w2
A
_2__

|

Required area = f:/6(2 cosx — 3tanx)dx
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= 2sinx — 3logsecx|g/6 =1-31In2

3
+ = In 3 sq. units

2
12 (a)
y
3
x=1/2
y2 =1-x
\ 2+
3 y=
X % \ I - X
=554 mis] 0 /1 2
y=-1 1
-1
/ —2—.—-
x=-1
V

From figure

0 1/2
A =f_1(—1—(—1\/1—x))dx+f0 (1
—V1—x)dx
B I o I € o
B [_x _TL * [x +3/—2L

[ 2 ) 2 x 23/2 N [1 N 2 2
1 3 3 2 3x23/2 3
2

2x23/2 4 1

“3x22t T3 372
3 4
=3
3 11 .
=56 . units
13 (d)
y
4 y:X+']
y=Jy1-x
(0.1 7
X’ g » X
/-1,0) 0 (1,0

e

y
Required area = shaded region

= fol(xz — x4)dy (integrating along y-axis)

1
- j [(1—y2) - (v — Dldy
0

=z Sg. units

14 (a)

|

15

Given 5x?> —y = 0,and (1)

y
A

y=2x2+9

(-+3,15) (¥3,15)

Y= 5X2 (O, 9)

]

’

y
2x2—y+9=0 (2)
Eliminating y, we get
5x2—(2x2+9) =0
=>3x2=9=x=—-/3,V3
~ required area

V3
= 2f ((2x% +9) — 5x%)dx
0

V3
=2f (9 —3x2)dx
0

=2[9x — 953]})/§

= 2[9V3 — 3v3]
=123 S(. units
(b)

max(|x|,|y) <1=|x|<1l,and|y| <1
Which represent square bounded by x = +1 and
y=+%1

%x=1

\y=

y/
Required area is lined area

Now, shaded area is
1

2[ (1) dx=2(x—2 m2)
——Jax=2|x—=Inx

<efu-0-(-3u)

=1 —In 2 sq. units
= Horizontal linedarea=4—- (1 —-In2) =3+
In 2 sqg. units
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16 (a)
x? (x —2)?

y—7—2x+2 ==

d d d

Zox-2(2) =-1(P) =2

dx dx/ =1 dx/ =4
= Tangentat (1,1/2)isy—1/2=—-1(x —1) or
2x+2y—-3=0
Tangent at (4,2)isy —2 = 2(x —4) or
2x—y—6=0

}

) (5/2, —1)

Hence, A = fs/z

x? 3-2x
A CEPIES RS

)dx+

4 [x?
f5/2<?—2x+2—(2x—6)>dx

4 /%2 5/2 3 — 2x
—f1<?—23c+2>dx—f1 ( > )dx

4
—f (2x — 6)dx
5/2

x3 1
= (z—xz + 2x>1 —E(Bx — x2)3/?

(@593 (-4)
~((0-%)-o(s-3)
36-3)-(7-<0)

SQ. units

3
2
9
~8
17 (c)
a’x? + ax + 1is clearly positive for all real values
of x. Area under consideration

18 (d)

1
A=f (a?x? + ax + 1) dx
0

—a2+a+1
3 2

1
=€(2a2 +3a +6)

—1(2(2+3 +9>+6 18)
“e\“\* 24716 16
2
=1 (2 ( + E) + 2), which is clearly minimum
6 4 8

3
fora =—=
4
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T
n—x,ESx<7T
y =sin!|sinx| = 37
X—TM,T<x<—
2
) 37‘[< )
\TL'—X,T_X< T
T
([ «2, 0Sx<§

y = (sin~!|sin x|)? = {

3n
((2m - x)2,7 <x<2m

The required area A4 is shown shaded in figure

y = (sin~"|sin x|)2
L /_ ---------------------

T2~ R~ ST e

R - .
L i i
y = sin~|sin x|—__ ! :
1 Ll
! 1
1

x’

o 72 p 3ni2 21

v
1 /2
=>4f (x—xz)dx+4f (x? —x) dx
0 1
4 + 2 [n - 3] it
=3 T c sq. units
19 (d)
. x?(x+a) Ly .
The curveis y = — which is a cubic
polynomial
2
Since = (;:a) = 0 has repeated root x = 0, it
touches x-axis at (0, 0) and intersects at (—a, 0)
Y s

a0

Required area = f_oa ydx = f_oa [

2

] g
a?/12 sq. units

20 (d)

1

Y -1z +1
y is maximum when (x — 1)? = 0. Also, graph is
symmetrical about line x = 1

21

i
I
(0] 1

x’ i %
|/
y
_ © 1 _ —1( _ 0 __
Area=2 [ GO dx =2[tan Y (x - D] =7
Sq. units
(d)

4y? =x*(4-x%) ()
Sy =t PG

x
:J’:ii (4 —x?)

Page |18



22

(4 — x2)dx
Let4 —x2 =t= —2xdx =dt

~ Area (A) = 4 x fozg

¢3/21%
= A= j\/’dt—[3/2 =3 X [V64 — 0]
:A=?sq.units
(@)
y
Y=t r y=x+1
21
b : + }_,_x
1 2 )3
¥
x2+y?2-2x—-3=0
>@x—-1D*+y*=4
A=f W4—(x—1)?—=(—x+ 1)dx
1-v2
1
+f (Va—G=27
0
—(x+1))dx
_x—1 ya—; 1)2+4L__1x—1_}_x2
) X 2 T T
0
x|
+x—1 ya—; 1)2_|_4__2x—1 x?
2 x 2 T T
V3w -2 T 3—-22
Y P o Y, L _
2 3 2 2 2

V3
2

- X

0

e (3-9-(--3

23

24

25

=—(—1—%+§—\/§—1+\/§)——

T 1 it
5 SQ. units
(a)
1
y =log.(x +e), x = log, (;) >y=e*

For y = log,(x + e) shift the graph of
y = log, x, e units left hand side

X =—-e

y= ex y

y=loge(x + €)

-3 1 2
=
v
Required area = flo_e log. (x + e)dx + fooo e *dx
0
= |xlog,(x + e)|? —J ad dx — |e ¥|%
e e ™) xte 0

1-e e
=f (1— )dx—fe“’°+e0

0 x+te
=|x—eloglx+e)l¢—0+1
=1—e+eloge+ 1= 2sq.units
(a)

Je gk

1/

22

(2,1n2)
" log x

i X

2
A=f In x dx
1

= [xlogx — x]?
=2log2 -1
= Requiredarea=4—-2(2In2—-1)=6—-41In2
sq. units
()
2 = 4[5l
Fory € [1,4),[\/y]=1=y%=4x
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26

27

Similarly, for x € [1,4), [Vx]| = 1 and x? = 4|Vx|y
would transform into x? = 4y

O

The required area is being shaded

A=f2(2\/5—1)dx+f4<2\/§—§>dx

4 2 4 3\* 11
— (—x3/2 _ x) +(=x3/2 ——] =— sq.units
3 1 2 3

()

gl

v

Alz.]:(1+\/§—z)dx

~ +2x3/2 x21_1+2 1 37
I 8]~ "3 8 24
4 J“‘(Z x)d
= — ——|dx
27 \Wx 4
x2]*
:[4\/}__
8
1
—[8 PR
N gl 8
A= 14, =8_1 it
=1 = = —_——= — .
1+ 4; =7 = — sq.units
(a)

The points in the required region satisfy
4<x?+y*<2(xl+1lyD (D)

Since the curve (1) is symmetrical about both the
axes, the required area is 4 times the area of the
region in the first quadrant. Therefore, it is
sufficient to sketch the region and to find the area
in the first quadrant

In the first quadrant, the curve (1) consist of two

28

29

curves
x2+y2>4,and (C;)
x2+y2—2x—2y >0 (Cy)

~ Required area = 4 area ABCDA

= 4(area of semi-circle ABCA) - (area of sector
ADCA)

= 4(area of semi-circle ABCA) - (area of sector
OADCO — area of triangle OAC)

= 4{m — (mr — 2)} = 8 sq. units

(a)

The points of intersection of given curves and line
are

2(3)mer (7 3)

Ay=x+ 12 y=(x=17

\ 1\|/ /
N\, BxP Ayt
, o /s
X 10 o i
2 2
V,
y

L ((=1/2)3 1
—Z{T‘g‘ ‘5‘0)}
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T
= f sinx dx = 2 square units
0

31 (d)

X7
=44 —x2,y =+/2sin (—)
Y Y 22

Intersectat x = \/7

X"

y
. . 2\2
Integrating along x-axis, we get y
V2 Area to the left of y-axis is
— -1 -1
A= f1 (cosec™x —sec™ x)dx Area to the right of y-axis
: . V2
Integrating along y-axis, we get _ 2 . XU
/4 = . V4 —x \/fsm—Z\/E dx
A=2f (secy — 1)dy vz
0 xv4—x2+4 R +(4 xn)‘/E
4 =|————+-sin"" = —Ccos——=
= 2[loglsecy + tany| — y]™/ 2 2702 2/,
s
— _ = T 4
2 [log]VZ + 1| -] =(1+2x5)+=(0-1)
T 4
= log(3 + 2\/5) -3 SQ. units 14 m 4
(d) 2 27'[
. . 2n +m“—8 )
Curve tracing: y = x + sinx =——— 54 units
dy & 2
o =1+cosx =0 Vx - ratio = 27:;2_3
2
Also%=—sinx=0whenx=nn,n€Z 32 (b)

The curveisy = 2x* — x%2 = x2(2x%2 — 1)
The curve is symmetrical about the axis of y

Hence, x = nm are points of inflection, where
curve changes its concavity

Also for x € (0,7),sinx > 0 = x +sinx > x, Also, 1it is a polynomial of 4 degree having roots 0,
And for x € (m,2m),sinx < 0= x +sinx < x 0, + A 0 is repeated root. Hence, graph
From these information, we can plot the graph of touches at (0, 0)
y = f(x) and its inverse The curve intersects the axes at 0(0,0), A(—1/
¥ y=X VZ,0) and B(1/+Z,0)
y=f"(x) Thus, the graph of the curve is show in figure
Yy
A(-142, 0) B(142, 0)

y=sin x+ x = f(x)

A/ E-12,0) © C(1/2, 0) \ .

A ; X
y i
i % 5
O// /4 27‘[ .
4 Here,y < 0,as x varies fromx = —1/2tox = 1/2
Required area = 44, where =~ The required area
T = 2 Area OCDO

s
A=f (x+sinx)dx—f xdx
0 0
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33

34

35

1/2

f ydx

0

1/2
J (2x* — x?)dx
0

= 7/120 sq. units
(d)
Area= [ f(x)dx = VbZ+1 -2
=yb2+1-vV1+1
b
= |\/x2 + 1|
1

=2

2x X

| =

()-

d
=% T2VaErl

(b)

_ /4 [ 1 +sinx
Required area f _—
coS X

1 —sinx

VxZ +1

COS X

_'[1+sinx 1—smx ]

COS X
/ 1 2 tan— 2 tang
+ -2 —_—
f”“ | 1+tan2x 1+tan2’2€
= 2 —
0 1-tan 2
1+tan2§

fﬂ/‘ll +tan§— 1 +tan§
0

/1—tan2

Ztan—

/ — tan 2
x

, X
put tanE =t =>Esec de =dt

COoS x

—tan2%
1tan2

1+tan2§

dx

Reauired ftang 4t dt
S hequlred area =
a o (1+t3)V1—t?

V21 4t
N fo (1+¢t2)V1— tzdt
[ tan% =2 - 1]
(9
k s
f(x)dx = Bsinf +Zcosﬁ +V2 8

/4
Differentiating both sides w.r.t. 5, we get

~ f(B) =ﬁcos,8+sin,8—%sin,8+\/§
= f'(B) = —LBsinp +cosﬂ+cosﬂ—%cos,8

()3

36

(<)
Given parabolais (y —2)2 =x — 1
R dy 1

dx  2(y —2)
Wheny =3,x =2
) dy _ 1 1
“dx  2(3-2) 2
Tangentat (2,3) isy
4=0

—3=%(x—2)zx—2y+

~4 -3 -2 -1 0

~ required area
3 3
- [ -7+ vay- [ @y-aay
0 0

v-2°
= ‘—+y — ly? = 4y[3

0

1 8
=§+3+§—(9—12)=9sq.units
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37
First consider y = 3 — |3 — x|
Forx<3;y=3-(3—-x)=x
Forx >3;y=3-(x—-3)=6—x
. 6
Considery = ey
Forx<—1;y=_1_x
=>1+x)y=-6
6
Forx>—1,y—m
Required area
[ G [ (6055
A Trv)™ 3 YTl
[/x2\° x2\°
=|{7) +|6x—% — (6log(x + 1))3
i 2 3
5 13 _
= E+4—6log2]=7—6In25q.unlts
38 (a)
Yy
37 /
=
X~ . 7~ \
=2 [« o 1Y 2 *
-1 \
\
\
. \
\
=371 '
y’
Fig. 9.42
1 2
A:j (—x2+2)dx+j (2x — 1)dx
-1 1
x3 !
2(—?+2x> + (x? — x)%
-1
16 .
=3 sq.units
39 (¢

)

40

2
Giveny=x2+x+1=(x+%) +==

N
(x+3)

. . 13
This is a parabola with vertex at (— > Z) and the

curve is concave upwards
d d
y=x2+x+1:>—y:2x+1:><—y) =3
dx dx (1,3)

Equation of the tangent at A(1,3) isy = 3x

-3 -F

y
Required (shaded) area = area ABDMN — area
ONA

Now, area ABDMN = f_ll(x2 + x + 1)dx

s

1 8

= 2f (x?+1) ==
o 3

AmaﬁONA=§x1x3=§

. 8 3 16—9 7 .
~ required area = - — = = —— = = 5q. Units

3 2 6 6

(@)

The points of intersection of given curves are
(0,0) and

. Required area 0ABCO
= areaof OCBDO
— area of OABDO

1/a X
= f <\/: - ax2> dx =1 |[given]
0 a
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42

43

1 x3/2  ax3 1/a Differentiating both sides w.r.t. b, we get
= (\/_a'm— 3 ) =1 = f(b) =3(b— 1) cos(3b + 4) + sin(3b + 4)
p 1 0 = f(x) =sin(3x +4) + 3(x — 1) cos(3x + 4)
3a2 3a%
= a? 1 = ! [ > 0]
a“ == a=— asa
V3
(c)
Given [ f(x) dx = (b — 1)sin(3b + 4)
(a)
Curve tracing: y = x e*
Let%=0 Ser+xe*=0=>x=-1
Also,atx = —1, % changes sign from - ve to +ve, hence, x = —1 is a point of minima
When x - 00,y — o
Also lim,_, o, xe* = lim,_, exTx = lim, e ﬁ =0

With similar types of arguments, we can draw the graphof y = x e ™*

y
3
2
o~ 1 y=xe*
, &ﬁ
T &* o 11 2 3 4

Required area
1 1
= f xe*dx —f xe *dx
0 0
1 1
= [xe*]} —f e*dx — ([—xe‘x]cl, +f e‘xdx>
0 0
2
=e—(e—1—(—et=(et-1)= = G units

()
9 % /x—73
Required area OABO = f Vx dx — f ( )dx
0 3

2
<x3/2>9 1<x2 9
_(XE) 1L __3x)
3/2), 2\2 ,

= 9 sq units

44 (c)
The required area will be equal to the area
enclosed by y = f(x), y-axis between the abscissa
Aty=—-2andy =6
Hence, A = f01(6 — f(x))dx + f_ol(f(x) -
—2dx

1 0
=f(4—x3—3x)dx+f (x3 +3x+4)dx
0 -1

= 7 S¢-units
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Y
6
4
2
x’ X
-2 O 2
2
y/
45 (b)
. _ r2a | x3
The required area A = fo Py dx
y
A
yr(a~)= x?
0 B
x=2a

Put x = 2asin? 6
= dx = 2a2sin 6@ cos 6 do

T 1 — cos 20\?
:>A:8a2f (—) dao
0 2

T
= 2a2f (1 — 2 cos 26 + cos? 260)d6
0

T 1+ cos 46
= 2a2f (1 —2c0s20 + ——
0 2
3ma?
2
46 (bc,d)
Required area = ff In x dx
y
0 /(1,0) (3,0)
=[xInx—x]3
=(3In3-2)
= In 27 — 2 sq unit (b is correct)
=In27 —Ine?

= In (27/e?) sq unit (c is correct)

)d@

47

48

27

Also, In (e ) >3

27
= In (—2> >3Ine

e
= In 27 > In e®, which is false
(b,d)
The two curves meet at mx = x — x2 or

2 =x(1-m)

~x=0,1—-m

1-m
A=f (x —x? —mx) dx
0

S
[(1 m)——— Eifm<1
0
1 1 9
1-m)B|=—=|=2
= A=mr5=3] =3
= (1-m)3 =27

>m=—2

Butifm > 1and 1 — mis -ve, then
P

s(1 1) _

--a-nr(3-3)-

= —(1-m)3=-27

>m=4%4

(b,c)

9
2
9
2

Line y = kx + 2 passes through fixed point (0, 2)
for different value of k

Also, it is obvious that minimum A(k) occurs
when k = 0, as when line is rotated from this
position about point (0, 2) the increased part of
area is more than the decreased part of area

~ Minimum area = 2 ff(Z — (x% = 3)dx

V5
= 2f (5 —x?)dx
0

37V5
x
2[5x——]

_ [5\/_—5\/_
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50

51

_20V5

sq. units

(b,d)

Given curve x%y = A% ...(i)

(4, 1) is a point on the given curve

Now, differentiating Eq. (i) w.r.t.x, we get

_ dy
ax® 1y + x@ e 0
LYty ay
dx x4 X
At (4, 1) —%

Equation of tangent at (4, 1) is
y-l=-3@x-2,

Now,x =0
>y=1+a
y=0

A A1+ a)
S x=—+A=—-7-—
a a

AreaA——x(1+ a)——-—

Now, dA _ _ /1 [a 2(1+a) (1+a) ]
da

(1+a)l

dA
For maxima or minima, put = 0

= 2a—1—a)(14+a)=0
> (a-1D(@+1)=0

>a=1a=-1
(a,c,d)
y? = 4x and x? — 4y meet at 0(0,0) and A(4, 4)
Yy
M's; """ A4, 4)
Sy /o
x' S35 X
19)
yl
4 x2 1371 1 16
NowS; = [y T dx =3 [F] =5l64-01 =3
4 16
S, = | 2Vxdx—S; =2
2 jo Vxdx = S, [3/2 3
—4[8 0] 16 16
3 3 3

AndS; =4 x4—(S;+S;3) = 16_(§+§) =§
Hence, §1:S5,: 53 = 1: 1:1
(a,c,d)

2 2 2
Eliminatingt, wehavexs + ys =as =2y =

(a?/3 - x2/3)3/2

52

53

e

’

y
From diagram,

a
=> A= Zf (a?/3 — x2/3)3/2dx
—-a
a 3/2
=4f (a?/3 — x?/3)" " dx
0
a
A= 41. ydx
0

/2
= 4q? f 3 cos3 tsin? t cos t dt
0

(c,d)

Since the curve y = ax
the point (1, 2)
~2=a+b (1

By observation the curve also passes through (0,
0)

Therefore, the area enclosed by the curve, x-axis
and x = 4 is given by

1/2 4 px passes through

A=J4(ax1/2+bx)dx=8:2—ax8+éx16
0 3 2
=8
>Z4b=1(2)
Solving (1) and (2), wegeta =3,b = —

(a,c,d)
YA .2
y=sin“x
7N
. \
X = > X
o) >
5 2r
’ y=sinx
y/

We know that area bounded by y = sinx and x-
axis for x € [0, 7] is 2 sq. units

Then area bounded by y = sinx and y = sin? x is
4 sq. units for x € [0, 27]

Then for x € [0,10m], the area bounded is 20 sq.
units
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Y4 y=sinx y = |sin x|
4""\
% ~
X z >
- 35— X
O Tf\_/Zﬂ:
Y
yl

The area bounded by y = sinx and y = | sin x | for
x € [0, 2m] is 4 sq. units

Then for x € [0, 20m], the area bounded is 40 sq.
units

y y = [sin x|
A
X’ 52
0 Wzn X
& /y = sin® x
Y
y’

The area bounded by y = sinx and y = sin3 x for
x € [0, 2m] is 4 sq. units

Then for x € [0, 107], the area bounded is 20 sq.
units

Similarly, the area bounded by y = sinx and

y = sin* x for x € [0,107] is 20 sq. units

(ac)

3 by
a, = O,bl = 32,(12 = a; +§b1 = 4’8,b2 :?
=16
3 16
a3 =48 +=x16 =72,b; = — = 8
2 2
y
x' \/\/\ X
o 32\ 48 72 /80

So the three loops from i = 1 to i = 3 are alike

Now area of ith loop (square) = % (diagonal)?

1
Ap = E(Zbi)z = 2(b;)?

go Air1 _ 20i1)® _ 1
TA; 2(b;)? 4
So the areas form a G.P. series

So, the sum of the G.P. upto infinite terms

4 — 2(32)2

= ;—_— = X

"1—r 1-1
4

4
=2x(32)* x5

8 .
=3 (32)? square units

55

56

(b)

Given, f (5) = () = f () (D)
On putting x = y, then
f)=0

fx+h)—fx)
h

« f'(x) = lim

h

= lim @ [from Eq. ()]

h—-0
h
= limf(1 -:_)
h-0 .2

~ f(x)=3Inx+c
Put x = 1, then
f)=0+c=0

= f(x) =3Inx =y (say)

X = er/3

C (e, 3)

B(1,0)

@)

(

» Required area = [°_x dy

3
= f ey/3dy = 3{ey/3}3
= 3(e — 0) = 3e sq unit

n 3
v f(x) = —x—2<0
= f(x) is concave down

()

The given curves are
y=x%+2x-3 ..(i)
andy = Ax +1 ..(ii)

Solving Egs. (i) and (ii), we get
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58

x*+Q2-Dx—4=0
a, B are the roots of the quadratic, then
a+B=1-2,af =—-4

hence, required area

B
S = j (Ax +1) — (x? + 2x — 3)dx

X2 %3 B
= {4X+(A—2)7—?}a

(1-2)

=4B—a)+ 5

1
(82— ) -z (B — o)

= (B~ @)? — 4B

A—2 1
‘{4+( > )(B+a)—§{(a+8)2}—a}

= %{(A —2)% +16}3/2

For least value of S(1),A—2 =0
“A=2

()
Statement 2 is correct as y = f(x) is odd and
hence statement 1 is correct

(b)

Since, y = e*’
d

s e 3x2 50
dx

= y is an increasing function

And area bounded by the curve y = e*’ between

59

. . b 3
the lines x = a,x = b and x-axis fa e* dx

(d)
R;: points P(x, y) is nearer to (1, 0) than to
x=-1

> —1D2+y2 < |x+1]

= y? < 4x

= Point P lies inside parabola y? = 4x

R,: Point P(x, y) is nearer to (0, 0) than to (8, 0)
= [x| < |x — 8]

= x? < x?—16x + 64

>x<4

= Point P is towards left side of line x = 4

The area of common region of R; and R, is the
area bounded by x = 4 and y? = 4x

2 2. 4
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61

64

This area is twice the area bounded by x = 4ﬁ
andy = 4

Now, the area bounded by x = 4,/yandy = 4 is

N x? £ 64
A= | (4=)dx=|ax-= =[16——
f0< 4) A 12] 12
0
32 .
=~ 59.units

Hence, the area bounded by R; and R, is 63—4 sq.

units

Thus, statement 1 is false but statement 2 is true

(d)

It is clear from the figure for x € [2.2,2.8]

> x-1Dx-2)(x—-3)<0

wy
o/
0/1 2\/3
0

Required area = | f22..28 f (x)dx|

2.8
(x—1D(x—2)(x—3)dx

2.2

()
Given curves are y? — 2y + 4x + 5 = 0 and
x24+2x—y+2=0

Or(y—l)z=—4(x+1)and(x+1)2:y—1

Shifting origin to (—1, 1), equation of given curves
changetoY? = —4XandX? =Y

Hence, statement 1 is true and statement 2 is
correct explanation of statement 1

(d)
For0<t<1

t?<1

. sin? x < sinx

T T
= f sin? x dx <f sin x dx
0 0

65

66

67

Yy
y =sin x

Y = sin“X _
(0] i =X
(b)

3 2

Area = ff —(x%? —4x +3)dx = —(x?—%+
3xl3
= isq. units

3

~ Statement 1 is true

Obviously, statement 2 is true, but does not
explain statement 1

(a)
Since y = e* and y = log, x are inverse to each
other

[ ree
2‘”/ y=x
1
/ /y=l°gex
X : t b X
-3 -2 -1 ) 1 2
-1+
2.
—31
v
(b)

2 > max{|x — y|, |x + y|}

= |x —y| < 2and |x + y| < 2, which forms a
square of diagonal length 4 units
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69

x+y=2 A

N

=The area of the region is % X 4 X 4 = 8 sq. units

This is equal to the area of the square of side
length 2+/2

(d)

2 2
Area of ellipse x? + y? =1is

mV3V2 = 3.14 x V6 = 7.8 (approx.) sq unit, the
area bounded by 2|x| + 3|y| < 6is 4 X % X3 X2

= 12 sq unit

and length of major axis = 21/6 < 3 + 3

(@

y y=e* K=Y

k units

70

y = e?* and 2y = log, x are inverse of each other
The shaded area is given as k sq. units

= The required area is 2k sq. units

(b)
a.[x]? =[y]?>,where1 < x < 4
= [x] = £[y]

.............................................

..............................................

_____________________________________________

b. [IxI] + [lyl] =2
The graph is symmetrical about both x-axis and y-
axis

c. [lx]flyl] =2

The graph is symmetrical about both x-axis and y-
axis

Forx,y > 0;[x][y] =2=[x] =1land[y] =2or
[x]| =2and[y] =1
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X4321012§§34x :
............................ )
SE T |
2 : |
................... - :
G Tt TteTe L S SR St :

' | |
d.%=2,where—5£x£5 ! 1 0 1 \ —!
The graph is symmetrical about both the axes 2 3
Forx,y > 0,[x] =2[y],[y] # 0
= [x] =2and[y] =1lor[x] =4and[y] =2 —

y

!

J

4x2 —x3 2 x=0,4

The required area = 2 f:(Zx — x3/2) dx = % sq.
units
c.vVx + \/|y_| =1
© ' ¥ y
a. Area = 2 (% 1.1) = 1 sq. Units :
Y
——=0
: — | )

, sl

¥

N7
o

b.y? = x3 and |y| = 2x, both the curve are The curve is symmetrical about x-axis

symmetric about y-axis JIyl =1—+vxandvVx =1—./|y|

=>forx>0,y>0\/;=1—\/§
1 dy 1

d_yz_\/i
dx X

d oo . ,
d—z < 0, function is decreasing, the required area

1
=2f ((1—x)— (1 —2Vx +x)dx
0

=4f01(\/_—x)dx
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1
x2

X

3/2 2 o

2 1

3 2

= %sq. units

d.If-8<x <8,theny =2

If x € (—8v2,—8] U [8,8v2), then y = 3, and so
on

Intersection of y = x — 1and y = 2. We get
x=3€(-88)

Intersectionofy =x —landy = 3
Wegetx =4 ¢ (—8\/?, —8] U [8, 8\/7)

2
Similarly, y = x — 1 will not intersecty = [2—4 + 2]

3/2

at any other integral, except in the interval
x € (—8,8)
The required area (shaded region) = 2 x 3 — % X

272
= 4 sq. units

(0.1)

72 (a)

y y = x|x|

o 1.0

a. y

Required area = 2 fol x|x| dx

_, x3 1_2
“"\3/) 3
0

73

47 (2, 4)

-<——x=ﬁ

1 2 3
»
b. Y
2 2 3 2
=f [(x+2)— (xB)]dx = |=—+2x — —
0 2 3],
=244 8—10 it
= 3=3 Sq. units
1 2312 le
c. Reqd. area = fo (Vx — x)dx = [%_7]0
(1 1)_2 1 1 "
32 2) "3 2—6sq.unls
y=-X y y=x
y=x
P(1, 1)
x’ X
O
y
d. y = 4 meets the parabola y? = x at A is (16, 4)
Y
A
Cly=4 A
l‘
Hies ¥ .
y/

Required area = Area of rectangle OMAC — Area
OMA

372 16
=4x16 — f\/_dx—64 3/2
128 64
—64——(43)—64——=—sq.units
3 3
(d)

v f(x) =x%—-3x+2
~ Required area = fol f(x)dx
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75

1
=f (x? — 3x + 2)dx
0

_2 3+2—5 it
=373 =7 squni

(d)
» Graph of f(x) = min(|x|, |x — 1], |x + 1])

xX

-
[@]
v

and graph of g(x) = min(e*, e™)

. 1 1
Required area = 2 X 5% 1 X >

=5 sq uni

(b)
Solving the two equations,
m2x? = (e *")x

e—kr

x1=0,x, = Tz

¥

kr
So, A, = fgcz (e_T\/E - mx) dx

2 x2
_ 3/2 2
=§e kr/2x2/ —-m=
—3kr/2 —2kr —2kr
= Ee—kT/Z € - me = €
3 m3 2 mt 6m3
A e—2k(r+1) B
Now, =% = ——— = e7?" = constant

r

So, the sequence A4, A;, Az, ... is in G.P.

76

77

78

e—zk e—an_l 1 e—an_l
Sum of n terms = E Ty =

3 em2k_1  em3 1-eZk
Sum of infinite terms = 4, 1_2k
1-e
3 e—Zk y eZk B 1
T 6m3 ek —1 6m3(e?k —1)
(d)
x3
fx) = 3 +a

f'(x) = x? — 2x = x(x — 2) < 0 (note that f(x) is
monotonic in (0, 2))
Hence for the minimum and f (x) must cross the

. 0+2
x-axis at - = 1

Hence, f(1) =§—1+a= 0
2
=>a= §
(@)
Since —1 < sinx < 1,the curve y = e *sinx is

bounded by the curvesy = e ™ andy = e™*

Y
1

"~

-

Also, the curve y = e™ sin x intersects the
positive semi-axis OX at the points where

sinx = 0, wherex, =nn,n € Z

Also |y,| = |y coordinate in the half-wave S,, |
=(—1D"e*sinx,andinS,,nt<x<(n+ &

(n+)m
WSy = (—1)"f e ¥ sinxdx
nrm

(_1)n+1 1

== [e™*(—sinx + cos x)];’}: m

_1\n+1
— ( 1) [e—(n+1)n(_1)n+1 _ enn(_l)n]

2

—nm
= 1+e™
:%= e mand S, = %(1 +e™)

n

~ the sequence Sy, 54, S5, ... forms an infinite G.P.

with common ratio e™™

= (1 +e™
Z S =2___ -
T 1—eT
n=0

(b)

Given
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x=Mfx+y)-Ex+yfx-y)
= 4xy(x* —y?)
= (2 —y)[(x +¥)? = (x — )]
== +)°® -+ -y)°
=>fx+y)=x+y)P=f0)=x%f)=y°
Now equations of given curves are
y2+x=0 (1)
x2+y2=12 (2)

Solving equations (1) and (2), we get
x=-3,y==%V3
The area bounded by curves

-3
f 12 — x2dx ]
_2\/§
-n/3

-3
I :2f 12—x2dx=2j 12 cos? 0d6
-2+/3 —m/2

0
A=2[ + J. V—xdx
-3

-1n/3
=12 f (1 + cos 29)d9]

|V —m/2

- singp /3 T
=126 + ] =

- 2 -m/2

3

6 4

\/§n]
+

=12 =2m —3V3

- 0 2[(—= 3/2 0
[2=2f v—xdx=[(+/2]_3
-3

4
=—3l0- 33/2]

=43
A =21 — 3V3 + 43 = 21 + /3 5q. units
(9

80

81

y=1+cos(x—-a)

o] al2 2 2+ o
y/
1+ cosx =1+ cos(x —a)
a
X=a—x=>x=—
2

Now foa/z((l + cosx) — (1 + cos(x — a)))dx

T
=— (1—(1+ cos(x — a)))dx
Tra
Tta

= [sinx — sin(x — a)]g/2 = [sin(x — a)]%

a a
= [Sinf —sin (_ E)] — [0 = sin(-a)]
. (T .
= sin (E) —sin(m — a)
a
= ZsinE— sina=1-—sina
Hence, Zsin% =l=a=-

(@)

For—-1<x<0
182
(y—esin'*)" =2 — x2

y = esintx + /2 — x2
0
A= f (eSin_lx ++2 - x2>
-1
- (eSi“_lx —V2—x2)dx
0
2f v 2 —x%dx
-1

2 (32— +2om )
=X — X —Sin - —
2 -1 2 \/E_l

I
=§+1sq.units
For0<x<1,y=sin"lx+vV1—x?

1
A=2f\/1—x2dx
0
X 11 x|t
=2 —\/1—x2| +=sin"1=
2 0o 2 1o
Totalarea=(2+1)+zzn+1
2 2

T
=0+sin"1(1) = 5 54 units
(b)
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21
S = ‘—f a(l —cost)a(l— cost)dt
0

2
= —azf (1 —2cost+ cos?t)dt
0

5 2m 1 + cos 2t
= —af 1—2cost+(T) dt
0

a2 2
= —7f (3 —4cost + cos 2t)dt
0

2
a
= —7[3t — 4cost + cos 2t]3"

= |-3ma?| = 3ma? sq. units
82 (3)
2_
e
x?+2ax+3a?
= e @

Point of intersection of (1) and (2)
a’?—ax x*+2ax +3a®
14+ a* 1+ a*
(x+a)(x+2a)=0
X =—-a,—2a
— 2_ 2 2
Rea.area = [ 1 |(57) - (55|
3
~ fla) = m
f(a)is maxis
Then f'(a) =0
3+3a*—4a*=0

a*=3
83 (6)
. Y
§X==C
\'\E o
-[ X=n/6x=cty2
U N 2, I AR AR N~ N
F

Area 0ABC = [["*sin2x dx =1

Area 0AD = [T7°

*» sin 2x is symmetric about origin

. 1
sin2x dx = "

Soc=— %, because area OAD = area OEF

¢ 1
in2x dx = =
Lsmxx >

6

1 3
cos2c = — Ecos 2c = 5 (not possible)

85

86

87

Required area
A= f03x\/9 — x%2dx; Put9 —x? =t? = —2xdx =
2t dt

3
.-.Azf t?dt =9
0

(8
Required area = area of one quadrant of the circle
=m/2

x=-05

(2)
Let the point of the curve is (x, x? + 1)

Now, the slope of tangent at this point is 2x, which
is equal to the slope of the line joining (x,x2 + 1)
and (0, 0)

Hence2x = (x2 + 1)/x = 2x2 =x*+1
>x2=1>x=+1

y

...................................

_________________

Hence equation of tangentis y = +2x
Now area 2 fol(x2 +1—2x)dx

1
_ _1)2
—ZL(x 1) dx

(x—l)T
=2|———| =2/3
5

(4)

We have S = f: sinxdx =2,s0T = g, where

a>0
_ ctan"la . /2 2
Now T = [ sinxdx + [, =y  acosxdx =3

y=acosx

(NI Rl S
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i.e.,—cos(tan"ta) + 1 + a{[1 —sin(tan"t a)]}

2
=3
i LI @ 2
Le,——— a——=x
V1 + a? vi+a?2 3
2 1
= (a+1)—+a?+ =3z=>at3= a’?+1
4
=>a=

3
Hence 3a = 4
88 (3)
[2x] =0=2x€[0,1) = x
€[0,1/2) = [y] =5 =y €]5,6)
Similarly we can consider [2x] = 1,2,3,4and 5

: .
....... 6l il
: .
: :
. :

.......

From the graph, area is 3 sq. units
89 (9)
Graph of f(x) is as
y

-172

1

A—fl( 4/3 1/3)d _3 3/7 3 4/3
= . X X x—7x 4x .
_|3 3_3|4—7_9
74l 28 | 28
=284 =9

20 (2)

Given than flc ydx = %

91

92

93

¢ 16
= f (8x% — x®)dx = —
1 3

c=(8—\/ﬁ)1/3 (c > 0)

Area OFE = [[(8x% —x%)dx =3 (c > 0)
Soc=-1
1/3
Hence c = —1and (8 — V17)
(8)
y
L
Xx=2
V X
0,0)
N~

Let P(x, y) be any point on the curve C

d 1
Now, -2
dx h%

y2
=>ydy=dx=>7=x+k

Since the curve passes through M(2,2),so0k =0
= y2 =2x

Hence required area = 2 foz V2x dx

2
= 2V2 x §(x3/2)(2)

4
:g\/iXZ\/z

= 13—6 (square unit)

(1)
Given that D; = D,
€1 a 1
fl (; - logx) dx = fc (logx - ;) dx
Cc a

-1 1
(x_z_ x(logx — 1))1 = (x(logx -1+ x_2>

c

1
~0=a(loga—1) +;

~a=1
(6)
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Draw the given region point of intersection of

y=x%+1
y=x+1
x+1=x*>+1
x=0,1

y=x2+1y
: py=x+1

.....................
________

----------------------

Required area OABCDE = fol(x2 + 1)dx +
[l + 1) dx

(s 1+ = Lz it
= 3 xo 5 x1—6sq.unls

(8)

Required area = 2 foz(x(x —3)2 —x)dx = 8sq.

units

(8)
f03(—x2 +ax + 12)dx = 45 givesa = 4
Hence f(x) =12 + 4x —x?> = (2 + x)(6 — x)

Hencem = —2andn =6
m+n+a=6—-1+4=8
(1)

97

12 2a 12
, 2 1
Let f'(a) = =75 =0

= a = 1 which is point of minima

<4a2 1 a? 1) a 1
a 4

(2)

y=+1-—x?

y=x>-x (1)
y=0in(2)x=0,1,-1 (2)

C

‘E

-1 1
3
1
G—
V3

Required area = area of region BCAGOHB

= Area of semi-circle BCAOB
T
)
(+ area of BHOEB = area of OFAGO)
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